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ABSTRACT 
 

Aims: Evaluate the insecticidal effect of the aqueous extract of neem leaves on the control of 
Costalimaita ferruginea in eucalyptus. 
Place and Duration of Study: Entomology Laboratory of the Center for Agricultural Sciences 
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(CCA) of the State University of the Tocantina Region of Maranhão (UEMASUL) between 
November 2016 and July 2017.  

Methodology: Neem aqueous extract solutions were tested at concentrations of 40, 60 
and 80%, and the control group treated with mineral water. Leaves of eucalyptus 
seedlings were immersed in each concentration and individualized in Petri dishes together 
with the insects. The design was completely randomized with four treatments and ten 
repetitions, each repetition consisting of a Petri dish with an insect and a eucalyptus leaf. 
The evaluations were carried out daily, analyzing the mortality of adults, and the leaves 
were replaced by others submitted to the same treatment and procedure described above. 
Results: In the evaluations of 12, 60, 72 and 84 hours there was no significant difference. 
36 hours after the implementation of the experiment, the 60% neem concentration 
resulted in 100% mortality of specimens. 
Conclusion: The 60% neem concentration is the most efficient due to its rapid effect on 
C. ferruginea mortality and economy of raw material for production. 
 

 
Keywords: Nurseries; seedlings; eucalyptus; pests; insecticide. 
 

1. INTRODUCTION 
 
In recent years, Brazil has been gaining ground 
in the international market for products of forest 
origin. In the early 1990s, Brazil's share of world 
exports did not exceed 1.7%. In 2000, Brazil 
contributed about 4% of total world exports of 
forest products, reflecting the growth in Brazilian 
exports that has taken place since the 1990s [1]. 
 
The evolution of the industrial sector to serve the 
most developed regions of the country resulted in 
the implantation of massive forests formed 
mostly by exotic species (originating from other 
countries) to meet the wood needs [2]. Among 
these species, the eucalyptus (Eucalyptus spp.) 
stands out, which has undergone a large 
expansion in the forest sector in recent years, 
due to the increase in commercial production of 
this species for the paper, cellulose and steel 
industries [3]. 
 
The consumption of eucalyptus wood in Brazil is 
mainly concentrated in the production of pulp and 
steel, consuming between 65% and 75% of the 
total production, with emphasis on the production 
of short fiber pulp, which produced around 21 
million tons of pulp in the year 2020 [4]. 
 
The commercial expansion of the wood market 
reflected in the growth of the seedling market 
and, consequently, in enterprises suitable for the 
production and management of seedlings, 
characterized as forest nurseries [5]. 
 
Even though the nursery is a controlled 
environment, both pests and diseases, if not 

controlled in time, can cause economic losses 
even for planting in the field [3]. The defoliating 
beetles of the Chrysomelidae family are 
characterized as being the main insects that 
attack forest essences in Brazil, where the yellow 
beetle (Costalimaita ferruginea (Fabricius, 1801)) 
is the fourth genus recorded as harmful to 
eucalyptus crops, mainly in the phase of 
seedlings [6]. 
 
The attack of C. ferruginea in nurseries is 
characterized by its feeding preference on shoots 
and apical parts of seedlings, where these 
attacks result in their inability to develop [7]. 
These insects still have nocturnal habits, with the 
laying of their eggs being made in the ground, 
where the larvae feed on grass roots until they 
complete their cycle and the emergence of adults 
occurs soon after the first rains, this being the 
starting time. population outbreaks and 
consequent crop attack [8,9]. 
 
In the state of Maranhão, in northeastern Brazil, 
the nurseries that work in the production of 
eucalyptus forest seedlings have problems with 
the incidence of C. ferruginea and end up using 
specific insecticides as a control method, usually 
Agritoato 400, which is applied in rotation, 
because when the application is made in one 
area, the insect migrates to another and vice 
versa [10]. 
 
On the other hand, there is the neem, which is a 
plant belonging to the Meliaceae family, known 
by the botanical name Azadirachta indica A. 
Juss. It has been used for centuries as a 
medicinal plant, shader, repellent, in civil 
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construction, as fuel and more recently as a 
pesticide [11]. 
 

Thus, the present work aimed to evaluate the 
insecticidal effect of the aqueous extract of neem 
leaves on the control of C. ferruginea in 
eucalyptus. 
 

2. MATERIALS AND METHODS 
 

The experiment was carried out at the 
Entomology Laboratory of the Center for 
Agrarian Sciences (CCA) of the State University 
of the Tocantina Region of Maranhão 
(UEMASUL), in northeastern Brazil, located 
under geographic coordinates 5º31'32" S and 
47º26'35" W, with an average altitude of 123 
meters above sea level. 
 

2.1 Insects and Plants 
 

Insects of C. ferruginea were collected in a high 
quality clonal eucalyptus seedling production 
nursery. It has a patio under geographic 
coordinates 7º19’58" S and 47º28’08" W, with an 
average altitude of 148 meters above sea level. 
 

Neem (A. indica) leaves were obtained from 
trees present on the UEMASUL campus. The 
botanical identification of the material was based 
on morphological characters and supported by 
the analytical key [12]. The leaves were 
collected with the aid of pruning scissors and 
placed in paper bags until they were sent to the 
UEMASUL Entomology Laboratory. 
 

2.2 Preparation of Extracts 
 

After collection, the leaves were dried in an oven 
wrapped in newspaper sheets for a period of 48 
hours at 60ºC, crushed with the aid of a blender, 
then sieved in a 0.08 mm sieve, and the 
resulting powder weighed on a precision scale 
for preparing extracts (Fig. 1). 
 

The extract was prepared from a standard 
concentration using 100 g of the crushed leaves 
to 900 mL of mineral water, leaving it to rest 
for 48 hours. After this permanence, filtering was 
done and different concentrations were prepared 
corresponding to the treatments, where 
these were constituted in concentrations of 40, 
60, 80% and the control constituted only by 
mineral water. 
 

2.2.1 Effect of neem extract concentrations on 
Costalimaita ferruginea 

 

Leaves of eucalyptus seedlings were immersed 
in each concentration of the extract and the 

control in mineral water for a timed period of 30 
seconds. After this time, the material was placed 
on a sheet of newspaper and left outdoors to dry 
in the shade for about 2 hours, and then 
transferred to Petri dishes with a diameter of 8 
cm lined with filter paper of the same 
dimensions. 
 
The collected insects were individualized in a 
Petri dish, with a leaf of eucalyptus seedling 
previously treated in the corresponding 
concentration being offered in each dish and, 
then, the dish was sealed with perforated plastic, 
to ensure the entry of air into the interior of the 
dish and prevent the escape of insects (Fig. 2). 
 
The evaluations were carried out at 12, 24, 36, 
48, 60, 72 and 84 hours after the experiment was 
set up, and the sheets were replaced in the same 
interval by others submitted to the same 
treatment and procedure described above. 
 

2.3 Experimental Design and Statistical 
Evaluation 

 
The experiment was conducted in a completely 
randomized design, consisting of four treatments 
(control, 40, 60 and 80%) with ten replications. 
Each repetition consisted of an insect and a 
treated eucalyptus leaf individualized in a Petri 
dish, totaling 40 individuals. 
 

 

 

Fig. 1. Kiln dried neem leaves (left) and 
sieved in a 0.08 mm sieve (right) 

 
Data were subjected to analysis of variance and 
means were compared by the Scott-Knott test at 
a 5% probability level, using the Assistat 7.7 
program [13]. 
 

3. RESULTS AND DISCUSSION 
 
Fig. 3 represents the percentage of C. ferruginea 
mortality in the evaluation intervals after the 
application of treatments. It is observed that the 
insect mortality in the evaluations of 12, 60, 72 
and 84 hours, there was no significant difference 
between treatments. In the 12-hour evaluation 
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there was a variation of 20 to 50% in insect 
mortality, at 60 hours there was no variation with 
both mortality values equal to zero, at 72 hours it 
ranged from 0 to 20% and at 84 hours the 
remaining treatments reached mortality 
percentage of 100%. 
 

 
 

Fig. 2. C. ferruginea individualized in a Petri 
dish with a eucalyptus seedling leaf 

previously treated at the selected 
concentration 

 
In the 24-hour evaluation, the results showed 
that the concentration of 60% of neem caused 
mortality of 50% of insects, however, it did not 
differ significantly from the mortality of the 
control treatment and 40%. The 80% 
concentration caused lower mortality in the 
second evaluation, differing from the other 
treatments. 
 
Thirty-six hours after the implementation of the 
experiment, the 60% neem concentration 
resulted in a mortality of 100% of the evaluated 
specimens, not statistically different from the 
80% concentration, which resulted in a mortality 
of 83.3%. The control and the 40% 
concentration provided a lower percentage of 
mortality, differing statistically from the higher 
concentrations. 
 
Based on the above result, it is observed that the 
60% neem concentration can be indicated as 
more effective compared to the others, as it 
reached the percentage of total mortality of the 
specimens in less time. Even though it does not 
differ statistically from the 80% concentration, it 
can be considered advantageous for presenting 
a similar result, with a smaller amount of extract 
for its preparation. 
 
In the 48-hour evaluation, the concentration of 
80% neem reached 100% mortality, statistically 
differing from the other treatments, especially 

from the control that had a mortality value equal 
to zero. 
 
The result presented characterizes the 
effectiveness of the 80% neem concentration, 
proving that higher values of aqueous extract of 
these leaves have an insecticidal effect in the 
study, however compared to the 36-hour 
evaluation, the 60% neem concentration stands 
out due to the extract economy and lower time to 
reach the total percentage of mortality. 
 
Similar results were found by other authors [14] 
who evaluated the effect of powder from dry and 
green neem leaves on the control of the beetle 
Callosobruchus maculatus (Fabricius, 1775), an 
important pest of the cowpea crop in its storage 
phase. The authors found that median dosages 
of dry neem powder (1000 mg) resulted in a high 
adult mortality rate of C. maculatus. 
 
Other authors [15] also found positive results for 
the use of emulsifiable neem oil on coffee fruits 
in the control of Hypothenemus hampei (Ferrari) 
(Coleoptera: Scolytidae), known as Coffee-borer. 
During the study, the authors reported a 
reduction in pierced pods when average oil 
concentrations (15 mg/L) were applied. 
 
Neem has satisfactory insecticidal potential in 
relation to the use of its leaves and seeds. These 
results were confirmed by some authors [16] in 
the combat of Sitophilus zeamais Motsch 
(Coleoptera: Curculionidae), a stored grain pest. 
In this case, they used powder from dry leaves 
and seeds to combat this pest, obtaining 
satisfactory results for both in terms of the 
Repellent Index, where they ranged from 0.5 for 
leaves to 0.3 for seeds. 
 
Authors [14,17] mention that the positive effect of 
higher concentrations of aqueous neem extract is 
due to Azadirachti, an active ingredient present 
in the leaves of this species. This bioactive is 
toxic to insects and, depending on the dose and 
time of exposure, it has a repellent effect and can 
affect the insect's feeding and growth. 
 
In addition to Azadirachtin, neem leaves contain 
alkaloid compounds, nimbidine, tannins and 
resins. Such bioactive compounds are commonly 
used on the basis of plant pesticides, whose 
contents are the target of bioinsecticide 
combination studies [18]. 
 
During the experiment, it can be seen that 
mortality occurred in the control treatment, with 
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an average survival of 52.8 hours (Fig. 4). A 
possible cause for this gradual mortality may be 
due to the confinement of these insects during 
the experiment. A certain author [9] characterizes 
coleoptera by the presence of elytra, which are 
structures that protect the wings during flight, 
guaranteeing the insect a specific nature of 
nomadism, which can be affected in its cycle 
when kept in captivity. 
 
Fig. 4 represents the survival results of C. 
ferruginea fed on eucalyptus leaves treated at 
concentrations of 40, 60 and 80% of aqueous 
extract of neem leaves and the control. 

It is observed that the concentration that most 
rapidly reduced insect survival was 60% neem, 
with an average survival of 26.4 hours. Although 
this treatment presented numerically better 
results, statistically there was no difference 
between 40 and 80% treatments, differing only 
from the control treatment. 
 
From the above, it can be seen that the 
concentration containing 60% neem, in addition 
to reducing survival and providing 100% faster 
mortality, has an advantage over the others due 
to the need for less raw material for the 
production of the extract. 

 
 

 
Fig. 3. Mortality of C. ferruginea at concentrations of 40, 60 and 80% of neem leaf extract at 

intervals of 12, 24, 36, 48, 60, 72 and 84 hours 

 
 

 
Fig. 4. Survival of C ferruginea at concentrations of 40, 60 and 80% 



 
 
 
 

Lima et al.; ARRB, 36(9): 31-37, 2021; Article no.ARRB.72571 
 

 

 
36 

 

4. CONCLUSION 
 
The aqueous extract of neem leaves exerts an 
insecticidal effect on C. ferruginea. 
 
The 60% neem concentration is the most 
efficient due to its rapid effect on C. ferruginea 
mortality and economy of raw material for 
production. 
 
The 60% neem concentration can be an 
alternative to the producer as another tool to be 
used in Integrated Pest Management. 
 
Further research is needed on the effect of this 
extract on C. ferruginea directly in the nursery 
area in order to verify the effectiveness of 
concentrations in normal field situations. 
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